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(57) Abstract: A rotation and 
extension/retraction link mechanism 
realizing a rotation joint having 
imaginary rotation axes. A rotation 
and extension/retraction link 
mechanism (1) is constructed 
such that a first link (5) having 
a first imaginary center line (3) 
and a second link (9) having a 
second imaginary center line (7) 
are connected through a rotation 
and extension/retraction joint 
mechanism (11). The rotation and 
extension/retraction joint mechanism 
(11) is constructed by connecting 
the first and second links (5, 9) such 
that, when the second imaginary 
center line (7) rotates relative to and 
while crossing the first imaginary 
center line (3) from a state where 
the first imaginary center line (3) 
and the second imaginary center line 
(7) match to each other, the point 
where the first imaginary center 
line (3) and the second imaginary 
center line (7) cross is displaced 
on the first imaginary center line 
(3) by a predetermined distance 
corresponding to the angle of the 
rotation. 
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^SB25b, 29b/5S:i:aai5a, 21aK^^4V-^mi^M^^tl^:LticX^.^l(DT^ 

tK^^. :^mm(Dm$^wm'r^^mm(D\m$^mmRxiwmmm^mm.'r^^tii'^x 

[0034] ^||Sfe(D?f^^J^*3V^T. mi9iy^^^23RXfmi(D't^^—^^25(DJfm. 

:^RXJ^^(DiiLmmmt. m2^V^^^2lRn%2(D-^-^^—^^29(Dr^-ik. i^^^ 

'r^o\z.%\R-{j%2(D^m.^>L-m.3, ii)^^\zM^'^^^W¥m3\\z.mmzJ^^ 

L.TB6^t^^^^*5V^T. W,\(D'7^y^^'^23\Z.n't'^%\(D^^^—^^2^(D'>^n^ 
2(D^^^—^^29(D^nWi:^^WRn^^-)3^^'RQ.2RxmD2t'V^}i. [U 
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mv<K-^:^9-^V:^\^SDiRxisr>2mmm^m:l7m^f^^o -Tf^t^h. miR 

X:^^2(Dyy^^^23, 27tf^lRXJ^B2(D^i^^—^^25, 29^^SBf ^-^^^p^c^ 

^-r^iRM^msitn. miRxim2(Dum^'ij'm3, Tm^m^^m-r^'-^^m-c 
^^L-o^iRm^i^fc^m^M^-r^o ^(DXo\z.mv7y^^\23Rxj%\(D-^^^^ 
-^^25mm. ±^^Rx:^^(DiiLW:mmt. m29yi^^^27Rum2(D^^^- 
^^29(Djfm^ :k^^Ru^(DiiLW:mmt^^^^t. ^i(Dviy^5\zM'r^m2(D 

[0035] ^fc. m4a. :^mm(Dmmiwr^^mm(Dm(Dmm(Dmm(DmmMmm^^ 
-f-0-cfe5. rco0(;i*5v^T. miRxim3\z^i.timMcommt^m'r^n^\c-^ 
\^^xi-imiRxfm3\zHi^fcn'^(Dm'^i^ioo^m^fcm(Dn-B-^<^vr^^. mi 

(D^y^^^l23RXfmi(D'^^^—^^125(DJ^'^^ ^^^:S:OT(DfiLgK#i!. 

m2(Dvy^^-^i27Rxfm2(D-^^^—^-^i29(Dmvt. :k%^R-a^(DiiLmm^t 
mi(om.M^'L>mio3izM^xm2(Dum^^t-mio7tmMm^m^i-^mi^ 
um^^^±.i^^ir'^m2(Dum^'bmio7(Dmm^'b33tmi(Dum^'b'mio3 

o Lfc^a^oT. m2(Dum^'bm7ibmW}-r^m\:^h^^t(Dm<DMMmmf)^-mx 
5o ^(Dm-^. miRxj^M2(D9^y^^^i23, i27ii, mm±(Dm^iE:ifi^{cmt^K 

fc. miRXJ^m2<D^^^^^^125, 129U, m^±(Dmt&Jj\^icmt^l^^<;^-^X 
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m(Dmi-t^^^nx\^^^^^. miRxim2(Dy>y^^^i23, i27tmiRx^m2(D± 

^^—^^125, i29t7f)^^fh^fhm^^^^:^(D^^i-im^mr.-^^tt^^x^^^o 

[0036] :^mM(Dm:M(Djfmi'i. mU^m-tX^i^^l(D^i^^^^^25^mi9y^^-^2 

3imvxmm^^^mmti. mi(D-^^^—^^25^mi(Dum^'\j'm3izm^x 
mm^^^mm^. m2(D^^^—^^29^m2(Dyy^^^27{:invx$m^^^ 
mm:^RzfW2(D-^^^—^'Y29^m2<Dum^^'bm7icm-:^xmW}^^^mW}:b 
(Do^. ^j^fi:<fh—^(Dmm^^m^'r^wmtii^^mm3^^mz.mK.x\^^^ ^ 
(DwmtiH^mm35n. mm^mT^^mmii^mm'r^fMz.mnhfvx\^^^. 
^mmmmxi-t. m^W£.mmtiH^mm3bt\.x. miRi^m2(Dum^'tM 
3, 7f^(D^mM.±.\^un^m3i\^n\^xmw^t^^m^mn^-^w>i:BLU^2(D-^ 
^^—^^2^, 29^iHites?i^^i:M-r5*a#37^. ^m^37\zSM^f\:r^'f— 
y39}c»;a^oTBl:s:t/^2(D'(K^t^J^L^ll3, 7o:)n-^\z.f^-^x\^n^wmxi—-z^A 

^^-rsn-:^?s^i§^ittt43^^iix.Tv^;5o 'f—')39\t. wm^—'fA\tm^ 
\^\-^hf\jx^m^i37(r>^^^>L-\zm^'^^'^^x-^^, wm^—-^A\\Oit. 

Wbfh-^%(OXn.f$.\\ ^UT. n— ^#t^^i9^a43;0>p5§|#m$nfc|glj)n-^4 

«n-:7°#irSl'9S«43i^J;'9^i^^^^6rir:&tJ^n-^^^m^^«t#f-i'9 
^;^^54.;t?>tl.5o Z.m'C^'O^ %\(D-^^^—^^2^^%\(DmM.^>L-m.3\C:i'^^X 

[0037] ±fE(^n-:/eS^^^«t#43^c^>L^^LM«]^#^^t#35-t:1i. 
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T(^la47;^s;^5v^bt^-rv^6o ^(DX^\Mi^47^m^^^t. ,W;fj#-^1^t#35^^*D 
V ^TIBKin— :7°4i (Z)##^<9&U^5I #tiibM>g/=elE»]n— :7°4i (;ieS;t/^^^§r 

[0038] :$:mm(Dwmn.mi&t^M2(Dn\^mm5, i7(DmKm2(Dv>^9m±W'r^ 
xo^m^^nxv^^o -tf^t)^. m2(D])>'^9(Dmi(D^Mt^m^i9tm2(DmM 
\^m^2it^mm(Dmm^:hnxmmu mi(DM\^mm5. mi(Dmn\^mm 
9.m2(DmM\^mn2iRu^2(DM\^mm7(Dm^K^K\:im^xo\^f^i(Dv 
>^5tm2(DV'^^9tms.^^f^^nxmf^^nx\^^^o ^(D^^^z-r^t. ^>^cev^§i3 
ffa^x\^:^^h=^>'y<^hi<:i\mmwmv>^mm^mj^-r^^t^^x^^. ^t^Mm^ ihi 
mwmT^^mm(D/bmit.i&=^:^Ht^m^:it^^x^^. 

[0039] ^fc^ m2(DV>^9<Dmi(DmM\^^^19t^2(DmM\^M^21t-A^Wf'^(Dmm 

^^i-fxmm^nxmi(Dv>'^5tm2(Dv>^9tms.^'^t>^hth^m^(Dm.^^ 
m^i7Rxfm2(DmM\^^n2i(Dmm^^s.Km^xoi^vxh^\\ ^©^5^=^ 
-r^^t^^x^^o 

Rx:^m2(DM\^M^i7mmzLm2(DV^^^9(Dmi(Dmn\^m^i9Rx^m2(D^M 
\^m^2i (D^pf£< MJt^-r^mm ^ 't^m:fj \^<dm^ f)mmmmwx^ 

^^^imj^-r^^t^^^x^^. mmmmm'r^:ijmtvxn. miRx3m2m>^ 

5, 9^^lRX3m2(OUm^'t-ms, 7;^fR]J^^^-f'K"STm;^7^«li^iM.TM 

'T^m'mtKi^vmmrr^. m'^-'^j^mi^'r^m^^tvxu^ \f^±^m-^m\^^^:iht^ 
-e^6c ^(Dx.o\^vi^^(D^-^^mmm^m^x^^x,oK'r^t. mm\^m'\:^xv>^ 
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[0041] igi5«, :^mm(Dm^m(Dmm(DnmRxi^<Dmm''\^m^^-r^^mm-vh^o ^ 
xjpm3izw^(Dm'^i^2oo^m^fcm(Dn^-^Hvxh^o \M}m^mmmmm2ii 
mi(7)UM^'LM203{z.r^-DX^9^]<'-r^x^Km2i5ic:^'74}^'nmi^^w^ 

tl^fcHlcD-fe^^— =¥^225^, mi(D9^y^^^223RX:^Ml(D±:^^^^^225(D 

mKiiLW:vxm^tm^^^x\Bi^'r^^i(DRm^^53t.'m2(DM\^mn2i7 

{cmnhn.xmi(DUM^'b'^3{^m'oxmu^M2(D^y^^^227t. m2(DiEm 

^>L^^207^^fn^oT;^7-^'K-rSJ;5t-^2cD|^>^fR]^§|5221^^^^-fK^t^(-^^^ 
tlfc'B2(D'^^^-'^^229t. f^2(D9^y^^^227tM2(D±^^-'^^229t(Dm 

iciiLU\^xm^tm^^-^x\m^-r^^2(DRm.^^55t^m^x\-^^o iEii:s:r>*iii 

3\z^'rmM(Dmmti:hm't^t. ^^imMcDmrnxii. miRxfm2(Dv^^^205, 2 

09, miRXf^2(Dviy^^^223, 227RXfmiRXff^2(D^^^-'^-^225, 229 

miRx^m3i:i^i-mm(Dmmi:i^n^miRx^m2(Dv>^5, 9.miRrj^m2 

(Dyy^^^23, 27RX^miR'C^m2(D^^^—^^25, 29{^>y-UT-r-<TSteb 
fc'^mxmj^^nX\^^^. ^L-T. miRXJ^m2(DR^^-y53, 55limiR'(lM2(D 
yy^^^223, 227RX:^^lRXl^2(D^^^-'^^22b, 229 (Dmz.^'^i^.xm^ 
^P»^^5J;5t-«J5fe$tLTV^S„ ||l^U?||20S^=¥-^53, 55tt. ^lRX:^m2(D 
=7y^^^223, 227Rn^lRXim2(D-^^^^^^22^, 229t^W^'^^^0 

^im'y'^2o^\z.n\^xm2(DT^^209i)^ym\z.u^'r^^oK'V^tL^u^ 

^fhX\^^. ZL(DX.0fi:W,\RX:^m2(DmM^^53, 55^MV^fcIlI^#«y:/^«« 
^Um'r^:Lt\^^^. miRX3^2(Dy^y^^^223, 227^miRX^m2(D±^^— 
^^225, 229^. mi(7:>iRm^'\J'm203\ZM-t^m2(DiRm^'bm207(Dm^^ 
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[0042] :L(Dmm(Dmm'^^ii. miA'c^m2(DiRm^'bm203, 207^mi^^^-r^uM 

^—^^225(DmM^^^\B]UmRQ20lRU\EimJv\^KD201tM2(D9iy^^^22 
7^^>Pft"S||2(Diri^^— =3r-Y229(Z)^>PfW/.e0^»RQ2O2^IJ«IlIfe;^fB]RD2O2 
^^-OV >-C«. ©^»RQ201^U«RQ202;aS^L<B.o[lIfe;^[B]RD20i:S.t5RD20 

0lRXJ^:^^4\^^:)j\a]SU201tM2(D±^^~^^229(DM2(DUM^'LM7Kr,^0^ 
^^K*SQ202^U?y?.^-rK;^fB]SD202{^oV ^Tf^ . ;^^^K»SQ20i:S.D^SQ20 
2^5^U<J.o;=5>^-rK;^f^SD20i:S:IJ«SD202;05^>Pfe^J^jfe^;^f^^^/^6J;5f-. B 
l(D^:y^^>223, ^l»ir^^— ^■■^225:S.D^S^=¥-¥53(D^^)t^, 
(D{^LgM#^.^^ 02cD75/^=¥i'227, ||2(D-fei5^^— ^'i'229S.t)«l|2(DS|g^'ir55 

2(7)^5/^^^i-227, m2(D-^^^—^^229RXim2(DRm^^55(DJf^'^^ ^'^^R 
b-Ct>. 01cDy^/i5'2O5j^>^-rS^2(Dy>'i^2O9(DteltliSltl^m**i»ib^— 

[0043] ^©^JfecDJf^MtC:|b^V^T{^. Bl(7)SSs^'-^53^rJ«^lcD-fe^^— ^¥^-^225 

Sr^l(D^:y^=¥^-V223(C>^b-Cfe»]$i^§i|g»];0. ^KDir^i?'— =¥-¥225^^1(Z) 
fHiffl^>L^^3{3:fcTii:ii)$ii:^iKlJj;^j, m2(DRm^^55RXJ^^2co^^^—^ 
't229^y^y^^^227i:LM\^X^m^'^^mW}tlRXim2(D^^^—^^229^m2 

^mWijjii^-^mm235^m^^^t^^x^^o ^tvK^'o. miRx^m2(DRm^^53 
[0044] men. \E}^wmv>^mm^mwM^'^t>^fciM^(DmMmm^^'r^^mm 
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[0045] ^(Dzyvr7i^^m^mm(Dmm(DMm{^m^xn. 3^(D\Eimw'^mwmm^m 

t2—:fmtiiiitim^mm45(D'r^x^mmvf£\^^mm^nm'r^^t^^x^^fci^ 
[0046] fj:^. mi. :$:mm(DMm^M^mmffn^tvfcm'^(Dmm^^'rmmmxm. 
[0047] i^_h. :^mm(D:^mm(Dmmi<^-^^^xnmi.fc^K i^r. !i^m^^(Dmmi^mm 
[0048] [1] mi7b^mn(nmE(Dmm)(DV'^i^^miTj^m(n-i)(D\mmwmmmm 

icmf£-DX\^^'^mxmi7b^f^n(Dv>^i-iw:Bm^^A^xm. 

tu IE^S<Z)y ttJlEll 1 [R]^§|5 [B]-r 511 1 
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[0049] [2] mBmi<D'7y^^~Yi^M'r^m^mi(D±^^—^^(Dmn^f£\Mi$^:^\^t 

J?) fetL-CV ir?r#mt-r 6_hfE [ 1 ] J^IBgcO 0^#liy 
[0050] [3] wm%\m^%2(D^^^—^^(DmB.^'hfp^^ tutBtijI^cDf^^i^'LvllttiJ 

tN^^2(Diri5^^-=¥i'®{5AffM#.;as^J6fenrv^5Ji|B[2]{^|H4fe©imi5# 

mm. 

[0051] [4] ^17^SMlB(n-l)©imte#^M«ttcDt!rfB^2(Dir^^-^^-^^tulB 
W,2(D'7V'^^^\Z.-n\^Xn^-^-^'^m^ti^m^W.2(D^^^—^^ 

[0052] [5] _bfB[l];^^[4]t^fE*fe(DlHl|5#*iy^^att«. it^(^«(^Mi5^^-r 
0l7!;^Sij|E (n-1) (^[Elfe#il^1«|#i;i4b^itSSufBtfjl^(^CT4^'L^a^Sij|B 
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[0053] ^mm^xthi-^. ^^wmmmmm^^'r^\Bimwm'j>'^mmKx-^x. mm 
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fj:7!)^h\Mim'r^m\^. mmf^i(Dm.m^'t-mtmmm2(Dmm^'tMt(D^miM.^^ 

[2] mmmi(7)v>^it.mm(Dmm^^i-fxM\^'r^miRx^m2(DM\^mm^^vx 

mmm2(Dv>^nmmmi<^M\^^ntM\^i-^mi(D^ni^^ntmmm2(D 
M\^m^tM\^'r^m2cDmM\^^^t^^\.x^'o. 
mummwmmmmmii. mmmi(DmM\^mm^miirhtixmmm2<Dum^ 

'bmi^r^-^xm-c^^MKDy^y^^^t. mm^i(D^y^^^tm^^oM^<Dm^ 

mf^2(DM\^mm^mifhnxmmmi(oum^'t'>m\^r^-^xmxj^^m2(D'7y^ 

^t. mt'iB2(D'7y^^^t^^'^^^M^<^m^i^^XmtE^2(Dvy^^^±^^ 
mvK^mndm2(DUM^'tM'(^r^^X^'7^}'^'r^X^\^mtiM2a^^ 

^94\'^^mK^w^tifcm2(D-^^^-^^t^m^x\^^^^t^w^t'r^mM^ 
[3] mmmiRv^m2(DiKm^'L-^m^^^i^^^'r^iRm^m-^mmi^^f^vxM.^ 
i(D\m^mRumi(7)mm:fj\^tmmm2(D9y^^^\:iMi-^mmm2co±^^— 
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[4] mmmi(Dum^'bm\mvxm2(Dum^'tMf)mnmmmir^mi^mm 

um^m±K^i^^mmm2(DiRm^'t-^m(Dms.^'t^tmmmi(Dum^ 
(Dm(DMMmm:&nmm^^^'t^tmmm2(Dum^'LMt(Dm(DMMmi*^'B 

^^—■^^^mu^2(D^y^^^\z.ni^x%m]^^^mW]^jSLXjmn^2(D^^^ 
—^^^mmm2<DmMf\i'tm\^^-^xum^^^mWiti(Doh, />/^<^t>-o(D 
mmmmti^m^ir^mmt}H^mm^'^\mx.x\^^mim2\zMm(Dmmw 

[6] trmmmtiH^mmi^. 

mmmiiSLXim2(Dum^'LMm(D6^m.^Ai\z.mt^uM^m\^n\^xmmt^^ 
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[7] mmmi(DV>^tmm^2(DV>^t(Dm\a-i.. mn5,mi(Dmm^'ij'mtmmm2 

[8] mmmi:^x:^m2(Dn\^mn(Dmimnim2(Dv>-^(Dmmmi(DmM\^mutm 

[9] mmm2(Dv>^(Dmmmi<^^M\^m^tmmm2(DmM\^m^tam^(omm 
^hnxmm^tix:^^. 

[10] mmm2(D]):y^(Dmmmi(D^M\^mntmm^2(DmM\^m^tit.nf'^(Dmm 
^hnxnm^tixm. 

tfjfs^i(7)>^r&iii^. mmmi(DmM\^mm. mmm2(DM[^mmRxfmmm2 
(DmM\^m^(Dmm^^:s.K^^xoi^mmmi<Dv>^^tmmm2(Dv>'^tmK 

[11] mmmi(D-^^^—^^Rx:^mnimi(DMl^M^(D—:l7mm^mmm2(D^^^ 
mMi(D-^^^—^-^Rl^mndMi(DM\^^^(Dm^mm^mm^2(D't^<^—^ 

^Rnmm^2(DmM\^m^(Dmjji^mm:^y4vm^m^:^^-(}'^-^mi^m^ 
n^^94h^mmm^^ti^^rinnhivx\^^^m^mi\^mm(Dmmwmv>'^mm 

o 
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[12] mmBi(DV>^(DmiRXfB2(DM\^^URXlmti^2(DV>'^<Dmi&Xim2(D 



[13] mm^mwmmmmmn. 

mmmi<DmM\^mm^mfhnxmmm2(Dum^'hm\^r^-^xm-(^^mi(D 

±^^~^^(D m Ki±m\^xm^tm^^-^x\Bi^-r^mi (DRm^^t. 
mmm2(DM\^mm^miirhthXmmmi(Dum^'bm\^m-:>xm-^^m2(D9y 
^^^t. mmm2(Dum^'t-mKr^-^xy^y4V'r^xoKmmm2(DmM\^mm^ 

^^—^^t(Dm:iiiLmi^xm^tm^^<^x\mm-r^B2(DR^^^t^m^x\i^ 

[14] mmmiRi^fB2(Dum^'LM^^^^z^^-r^mm^^m^mmi^^Bi^x^^'j!^ 



(DmmM&umi<^mmjf\^tttmm2(Dvy^^-Y{mi-^m2(D^^^—^^(D 
mM^tf:m2(DmmMRxj^m2(Dmm:f7\^i^-^\^^xi-i. mmmiRrj^f^2(Dmmm 
^^^L-<K-DmmmiRxfm2(D\mm^\^-imi^^j:^.mmi(D^^^—^^(Dmm 

mmmiRx^m2(D^94vm^^mi.<K-DntmmiRxj^m2(D:^y^}^^jj\^^m 

±^^Rxi^(DiiLmmi^^t. mum2(Dyy^^^^ m2(D^ 

x\^^^t^m'\^t'r^mim.i3\z.um(o^mwmv>'^mmo 
[15] mi<DK^^'YRx3mum\(D-^^d'—^^^muw>i<^'7y^^^\^nL-x'^m-^ 
"^mmts. m^mi(D^^^—^^^mumi<DmE^'tmK^^^xmM-^-^^ 
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[17] m^m6^fcmi:inEm(D\mmwmr^^mm:^mmmmmmm^tixmm^ 
mmt(DmK^^'r?>m(D^x(D\Eimwmmmmmp^(D^--v^^vx3\^]Bi^ti 
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